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6WXG\RIIHHGSUHVVXUHUROHRQVZHOOLQJRIRVQGHQVHPHPEUDQHV
+%HQ6ROWDQH()DYUH'5RL]DUG
5HDFWLRQVDQG&KHPLFDO(QJLQHHULQJ/DERUDWRU\)UDQFH
/LTXLG/LTXLG PHPEUDQH VHSDUDWLRQ SURFHVVHV DUH PDLQO\ DSSOLHG WR DTXHRXV V\VWHPV LH
UHYHUVHRVPRVLVDQGQDQRILOWUDWLRQDQG WRRUJDQLF V\VWHPV LH SHUYDSRUDWLRQ ,Q WKHVH WKUHH
FDVHV WKH WUDQVIHUPHFKDQLVP LV UDWKHUZHOO XQGHUVWRRGDQGFDQEH UHODWHG WR WKHSRURXVRU
QRQSRURXVVWUXFWXUHVRIWKHPHPEUDQH
:LWK SRURXVPHPEUDQHV WKH SRUH IORZPRGHO LV XVHG 'DUF\ HTXDWLRQ ZKHUHDV ZLWK GHQVH
PHPEUDQHV WKH WUDQVSRUW FDQ EH GHVFULEHG E\ DPROHFXODU DSSURDFK JHQHUDOO\ WKH VROXWLRQ
GLIIXVLRQ PRGHO LQ SHUYDSRUDWLRQ WKH GULYLQJ IRUFH EHLQJ WKH GLIIHUHQFH RI SDUWLDO SUHVVXUH
EHWZHHQ WKHPHPEUDQHVLGHV >@ ,Q UHYHUVHRVPRVLV WKHVLWXDWLRQ LVPRUHFRPSOH[EHFDXVH
DPELJXLWLHV VXEVLVW LQ PHPEUDQH VWUXFWXUH KHQFH VHYHUDO W\SHV RI PRGHOV KDYH EHHQ
GHYHORSHG WR H[SODLQ H[SHULPHQWDO GDWD >@ >@ LQFOXGLQJ PRGHOV FRPELQLQJ WKH WZR
DSSURDFKHVLHVROXWLRQGLIIXVLRQZLWKLPSHUIHFWLRQV>@
6LPLODUO\WRUHYHUVHRVPRVLVLQRUJDQLFVROYHQWQDQRILOWUDWLRQ261WKHWUDQVIHUPHFKDQLVPLV
VWLOOWKHVXEMHFWWRGLVFXVVLRQ6LQFHWKHODVWGHFDGHPDQ\LQYHVWLJDWLRQVFDUULHGRXWZLWKRUJDQLF
OLTXLGV KDYH EHHQ UHSRUWHG WR HOXFLGDWH WKH261 WUDQVSRUWPHFKDQLVPV DQG VHYHUDO WKHRULHV
KDYH EHHQ SURSRVHG LQ ZKLFK WKH WUDQVSRUW PHFKDQLVP FDQ DOVR VKLIW IURP YLVFRXV IORZ WR
VROXWLRQGLIIXVLRQWUDQVIHU>@
6RPHHDUO\ZRUNVVXFKDVWKRVHRI3DXO >@DQG+DP>@ LQ WKHPLGWKKDYHIRFXVHGRQWKH
HIIHFWRI SUHVVXUHRQVROYHQW VRUSWLRQDQGRQSRO\PHU FRPSDFWLRQDQGYDULRXV LQWHUSUHWDWLRQV
KDYH EHHQ SURSRVHG VXFK DV VZHOOLQJ SURSHQV\ DIIHFWHG E\ SUHVVXUH FRPSDFWLRQ RI ULJLG
SRO\PHUFKDLQVRUSRVVLEOHFRPSDFWLRQRIUXEEHU\FKDLQV5HFHQWO\VRPHDXWKRUVKDYHWULHGWR
GRFXPHQW WKLV DVSHFWZLWK VSHFLILF DSSDUDWXV DQG GHGLFDWHG H[SHULPHQWV WR VWXG\ WKH UROH RU
SUHVVXUHRQVROYHQWVZHOOLQJSRO\PHUFRPSDFWLRQLQRUGHUWREHWWHUFODULI\WKHSRO\PHUEHKDYLRU
DQG PHPEUDQH VWUXFWXUH LQ 261 FRQGLWLRQV 7KLV DSSURDFK LV QRW QHZ EXW KRZHYHU YHU\
LPSRUWDQWEHFDXVHSUHVVXUHLVREYLRXVO\WKHGULYLQJIRUFHLQQDQRILOWUDWLRQ1)DQGDFOHDUYLHZ
RILWVHIIHFWVLVFRPSXOVRU\WREHWWHUXQGHUVWDQGWKHWUDQVSRUW

7KHSUHVHQWVWXG\KDVVSHFLILFDOO\IRFXVHGRQH[SHULPHQWDOZRUNVGHGLFDWHGWRFODULI\WKHHIIHFW
RI SUHVVXUH LQ SRO\PHULF GHQVH PHPEUDQHV LQ DQDORJRXV FRQGLWLRQV ILJXULQJ VWHDG\ VWDWH
QDQRILOWUDWLRQ 7KH SDUWLFXODU FDVH RI D UXEEHU\ VWUXFWXUH FURVVOLQNHG SRO\GLPHWK\OVLOR[DQH
3'06KDVEHHQVWXGLHGZLWKWKUHHVROYHQWVRIYHU\GLVWLQFWSK\VLFDODQGFKHPLFDOSURSHUWLHV
DEOH WR LQGXFH D ZLGH UDQJH RI VZHOOLQJ LH HWKDQRO WROXHQH DQG QKHSWDQHV 7ZR VSHFLILF
DSSDUDWXVZHUHXVHGWRFKDUDFWHUL]HWKHHIIHFWRISUHVVXUHRQWKHHTXLOLEULXPYROXPHIUDFWLRQRI
VROYHQWLQWKHSRO\PHUQHWZRUNHLWKHUXQGHUXSVWUHDPRUGRZQVWUHDPVLGHV1)FRQGLWLRQV
:LWKWKHDSSDUDWXVILJXUH WKHSUHVVXUHZDV LPSRVHG LQDQRSHQFHOOE\DGGLQJJUDGXDOO\
GLIIHUHQWZHLJKWVGLUHFWO\RQDSRO\PHUVDPSOH IXOO\ LPPHUVHG LQDJLYHQ OLTXLGDWDWPRVSKHULF
SUHVVXUH
:LWK WKHDSSDUDWXV WKHSUHVVXUHZDV LPSRVHG LQDFORVHGFHOO WR WKH OLTXLGFRQWDLQLQJ WKH
SRO\PHUDVVFKHPDWLFDOO\VKRZQ LQWKH)LJXUH ,Q WKLVFDVHDK\GUDXOLFF\OLQGHUDOORZVXVWR
DSSO\ DQ LVRWURSLF SUHVVXUH RQ ERWK WKH SRO\PHU VDPSOH DQG WKH VROYHQW XVLQJ VR WKH
PHPEUDQHDQGWKHVROYHQWDUHDWWKHVDPHSUHVVXUHFRQYHUVHO\WRWKHVWFDVH
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$ WKLUG DSSDUDWXV
FORVHO\ UHODWHG WR
WKH VHFRQG RQH
ZDV DOVR XVHG WR
UHFRUG SLFWXUHV
YHUVXV WLPH RI WKH
HIIHFW RI SUHVVXUH
YDULDWLRQV RQ WKH
SRO\PHU WKURXJK D
GHGLFDWHG JODVV
ZLQGRZ  WKH
SUHVVXUH ZDV DOVR
DSSOLHG GLUHFWO\ RQ
WKH OLTXLG LQ D FHOO
KDYLQJ D YDULDEOH
YROXPH
7KHVH WZR W\SHV RI H[SHULPHQWV DUH H[SHFWHG WR PLPLF WKH OLTXLGPHPEUDQH HTXLOLEULXP
UHVSHFWLYHO\ DW WKH GRZQVWUHDP DQG DW WKH XSVWUHDP VLGH RI DPHPEUDQH GXULQJ DQ RUJDQLF
VROYHQWQDQRILOWUDWLRQH[SHULPHQW
7KHDPRXQWVRI VRUEHG OLTXLGZHUH GHWHUPLQHGE\ D JUDYLPHWULFPHWKRGRQFH WKHHTXLOLEULXP
ZDVUHDFKHGDWDJLYHQSUHVVXUH

,WZDVIRXQGWKDWWKHHIIHFWRIWKHSUHVVXUHRQVZHOOLQJH[WHQWYDULHGVWURQJO\GHSHQGLQJRQWKH
W\SHRIH[SHULPHQWV,QWKHILUVWFDVHDQGDVVKRZQLQILJXUHZKDWHYHUWKHNLQGVROYHQWXVHG
KLJKVZHOOLQJRUORZVZHOOLQJDOLQHDUGHFUHDVLQJUHODWLRQVKLSLVZHOOYHULILHG

)LJXUH  (IIHFW RI SUHVVXUH RQ 3'06 VRUSWLRQ &DVH RI VROYHQWV DW DWPRVSKHULF SUHVVXUH
&
,Q WKH VHFRQG FDVH WKH ILJXUH  VKRZV FOHDUO\ WKH DEVHQFH RI DQ\ GHWHFWDEOH HIIHFW RI WKH
SUHVVXUH DW WKH VRUSWLRQ HTXLOLEULXP ZKDWHYHU WKH SUHVVXUH RI WKH OLTXLG VXUURXQGLQJ WKH
SRO\PHUWKHDPRXQWRIVROYHQWDEOHWRHQWHUDQGVZHOOWKH3'06QHWZRUNLVWKHVDPH


)LJXUH2SHQFHOODSSDUDWXV
WKH SUHVVXUH LV GLUHFWO\ DSSOLHG WR
WKHSRO\PHUVDPSOH
)LJXUH  &ORVHG FHOO DSSDUDWXV
WKH SUHVVXUH LV GLUHFWO\ DSSOLHG WR
WKHOLTXLG
1202   H. Ben Soltane et al. /  Procedia Engineering  44 ( 2012 )  1200 – 1203 

)LJXUH(IIHFWRISUHVVXUHRQVRUEHGYROXPHIUDFWLRQLQ3'06
7KHVHWZRVHULHVRIUHVXOWVREWDLQHGZLWKWKHWZRPHWKRGVIRUGLIIHUHQWSRO\PHUVROYHQWV\VWHPV
ZLOO EH GLVFXVVHG ZLWK UHVSHFW WR WKHLU SRVVLEOH LPSOLFDWLRQ RQ WKH SHUPHDWLRQ WUDQVSRUW
PHFKDQLVP,WZLOOEHVKRZQWKDW WKHVHH[SHULPHQWDOUHVXOWVFDQEHFOHDUO\SXW LQUHODWLRQZLWK
WKH VROXWLRQGLIIXVLRQ DSSURDFK DQG XVH WR GHVFULEH SUHFLVHO\ WKH UROH RI SUHVVXUH RQ WKH DOO
SRO\PHUVROYHQWV\VWHP,QSDUWLFXODULWLVQRWQHFHVVDU\WRSRVWXODWHWKHGHQVHPHPEUDQHJLYHV
ULVHWRDSVHXGRSRURXVVWUXFWXUHGXHWRKLJKVZHOOLQJH[WHQWRUWRSUHVVXUHHIIHFWIRUH[SODLQLQJ
WKH261WUDQVIHU1RWHZRUWK\FRQYHUVHO\WRVRPHGDWDUHSRUWHGLQWKHOLWHUDWXUH>@QRSDUDGR[
FDQ EH QRWHG FRQFHUQLQJ WKH HIIHFW RI SUHVVXUH RQ ERWK WKH PHPEUDQH VZHOOLQJ DQG WKH
UHFRUGHGSHUPHDWLRQIOX[HV

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